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Abst ract 

MetaphDr plays a major role in our understanding of language and of the 
world we use language to talk about. Consequently, theories of language 
comprahens ion and of language itself are incomplete If they do not handle 
metaphor, and thDv are inadequate If thoy cannot. Traditional definitions 
and » theories of me^^aphor are reviewed. It Is suggested that they err In 
equating metaphors with comparisons rather than merely implicating compar- 
isons. Empirical research is then reviewed, revealing, for the most part, 
serious problems^ particularly in the developmentaj research. These 
problems often relate to Inadenuate underlying theories as to the nature 
of metaphor. Other difficulties include Inadequate controls over pre^ 
existing knowledge, and over-hasty conclusions that children cannot under^ 
stand metaphors because In certain experimental conditions they do not 
select metaphorical Interpretations, Related research on the comprehend 
slon of proverbs and analogies is discussed. Some recommendations for 
future research are made. These depend on a re-def i n 1 t i on of metaphor and 
the case of an Investigative approach which will permit adequate controls 
of pre^ex St I ng knowledge, surface-structure, and meaning. The approach 
emphasises the context-dependent nature of metaphors, and takes advantage 
of It. Finally, Che role of conpartsons Is revisited. It Is of no avail 
to argue that metaphors are really Implicit comparisons If, in so doinq, 
it is hoped to account for, or explain, their non-!iteral nature. For, 
even if metaphors can be transformed Into comparisons, these coriparlsons 
are triemselves non-^ i i ra 1 , and consequently still need to be explained. 
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Introduct Ion 

In the simplest and most obvious case of language comprehsns i on , a 
reader or listener understands what he reads or hears In terms of a literal 
interpretation of what !s written or said. Not surpr I s i ng 1 y , therefore, 
the bulk of research In the psychology of language comprehension has con- 
cerned Itself wfth the comprehension of literal uses of language. However, 
In both written and oral language it very often happens that the speaker 
or writer does not Intend what he says to be taken literally, often 
if It Is it either makes no sense at all with respect to the surrounding 
context, or It appears to express something that Is either impossible or 
false. It is our thesis that If research mto the comprehension of natural 
language is to have ecologiMl validity. It is necessary that we go beyond 
the more traditional research tract, and eKtend our Invest igat Ions to non- 
nteral uses of language, whpch together with literal language, constitute 
the whole range of linguistic communication. 

One class of nonilteral uses of language that has recently started to 
receive attention from psychologists Fs called ''indfrect speech acts." 
This class will not concern us (but, bb-b, far example, Clark & Lucy, 1975; 
Schweiier, Brewer, S DahK 1976). Rather, we shall be concerned with 
metaphor and related figurative uses of langyape such as similes, and, 
to some extent, analogies. Throughout our review we use the term ■^metaphor" 
somewhat loosely; sometimes we use rt narrowly to refer to specific utter- 
anvces which are or contain metaphors In the usual sense of the word; soma- 
timas we use st more broadly to refer to related nonliteral uses of language 
such as similes or analogies. 
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Extant theory and resaarch concerning the development of the production 
and comprehens fon "of metaphor yields numerous opinions and contradictory find^ 
ings. For example, one group of atudlas (characterized by the work of Gardner 
197^-; and Polllo & Poll Id, 197^) suggests that even young children (age S or 
younger) are capable of using and understanding figurative language. Other, 
research (Schaffer, 1930; Asch £ Nerlove, I960) however, suggests that these 
capacities do not emerga until the child reasehes adolescence. This kind of 
inconsistency Is. of course , not unusual In developmental research. 

Implicit in our review Is the suggestion that one of the reasons for 
the \non'"un I form I ty of research findings Is that research seems not to have 
been grounded In an adequate understanding of what metaphor is. This Is no 
criticism of the theorvsts whose v/ork we rev lew; rather it seems to be endemic 
in the filstor / of thought about the problem. Metaphors may be easy to 
r^icognlze, but they are difficult to define. It '5 not easy to give a 
psycho! og I ca ! analysis of an I ) I ^understood notion* This lack of undarstandln 
however^ Is not widely acknowl edged , and entrenched beliefs about metaphor 
are ubiquitous. Among these are such dubious claims as: Metaphors are 
comparisons; metaphors are (must be) semantic finomalies; and the folklore 
of classrooms and ed i tors-^mataphors , like drinks, should never be mixed. 
As this review proceeds, we hope to show that the first two are false claims , 
but we will digress here to discuss the mixing of metaphors. First, let It 
be said that to our knowledge there Is no theory of metaphor, or language 
ccmprehens I on , or probably even of literary style that has the dictum "don't 
mix mstaphors-- as a consequence. Indeed, the dlcturn Is probably as groundless 
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as many others \h the aducational folklore of English teaching. Why should 
one not split Infinitives? Why should one use **that'' rather than **which7'' 
And, as Winston Churchill once objected, why should one not end sentences 
with prepositions? Churchiirs objection was voiced In the House of Commons 
when he finished a sentence with the phrase * . up with which ! will not 
put,-' to demonstrate the absurdity of the dictum. Mixed metaphors , far 
from being heinous, can be very powerful and often rather amusmg. in the 
recent campaign for the Republican party presidential nomination Honald 
Regan probably expressed his intentions very viviJly when he complained that 
the ship of state was sailing the wrong way down a one way street! 

!n a recent review of metaphor and psychological theory, Biliow (1976) 
cites some of the studies that we do. However, we find Billow's review 

rather unsatisfactory. First, ft ranges far and wide over psychology. 
For example* at one extreme It uncriticariy cites an unsupported Freudian 
Interpretation of "I've wandered off the point and can't find It again'' 
(Sharpe, 1968), In terms of a subconscious reference to failed childhood 
attempts to reach the mother's nipple. At the other extreme, it discusses 
fairly standard developmental literature without adequately reviewing its 
strengths and weaknesses. But more Important, while acknowledging the 
confused state of the art by noting that '^theory is Incomplete and research 
is non-^concl us i ve," little attempt Is made to identify the root causes 
of this state of affairs and the review contributes little towards remedying 
them. The present review attempts to focus more on a cognitive approach 
and outlines some positive proposals. For although philosophers have 
been mterested In the nature of metaphor at least since ths time of 
Aristotle, there seems to have been relatively little progress since that 
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tfme. It Is our contentFon that a prime reai^on for this Is the relative 
inexactness and inadequacy of the dominant phnosophical theories and def-- 
initions uf metaphor/ A good defmltlon Is needed not, as Richards (1936) 
clafmed "... to protect our natural skill from the Interference of un- 
necessarily erude views,-' but rather to eKplicate that natural skill. 

Metaphor: Traditional Definitions and Theories 

For a long time, metaphors were considered to be merely the direct sub- 
stitution of a nonllteral phrase for a literal phrase which had exactly the 
same meaning. Black (1962), in discussing this view, presents two reasons 
why authors would desire to replace a straightforward statement of what is 
meant with a nonprecii'e phrase, the meaning of which must be deduced. The 
first reason was stylistic. Metaphors presumabiy decorate writing. In 
addition, the reader was supposed to feel delight at the discovery of the 
hidden meaning. Secondly, metaphors were seen as useful In -'coining" terms 
for new concepts, sl^ch as "leg" of a triangle (Breal, 196^). The substitu- 
tion view allowed metaphor only a minor role In language. In fact. It led 
directly to the conclusion that the use of metaphor was an affectation which 
only obscured literal meaning. A modern example of such an opinion can be 
found In Millar (1976) who maintains that^ "metaphors are often used In a 
misleading way to play upon the emotions or to carry an argument by means 
of distortion and overemphasis." Other approaches, however, have allowed 
metaphor to play a more Important role in language functioning and development. 

In our discussion, we will, wherever possible employ the terminology 
developed by Richards (1936). This terminology Is both useful anjl quite 
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widely accepted. Richards argued that metaphors consist of two terms and 
the relationship between them. The subject term he called the ''topic'' or 
"tenor," the term being used metaphorically the 'Vehicle," and the relation*^ 
ship, or that which the two have In Gommon he called the "ground," For 
example, In the metaphor "The question of federal aid to parochial schools 
is a bramble bush" (citti by Barlow, Kerlin, S Polllo, 1971), the topic Is 
"federal aid to parochial schools," the vehicle is "bramble bush," and the 
ground Is the idea of impenetrable complication, Richards further, introduced 
the notion of "tension" to denote the literal incompatibility of the topic 
and the vehicle. In the example above, the metaphorical tension arises 
from the literal incompatibility of federaV aid and bramble bushes. The 
identification of these various components of metaphor Is not always as 
straightforward as in the example just givenj but as an analyt leal *tool 
Richard's terminology Is often useful. 

The comparison theory of metaphor . From antiquity to the present the 
most widespread view of the nature, of metaphor Is that it Is essentially a 
Gomparfson between or juxtaposition of objects which are literally disparate 
(Barlow et al • * 15?71 ; Perrine, 1970* The exact nature of the comparison, 
and the resulting Imp] feat Ions concerning^ the use and comprehension of 
metaphor, varies from author to author* Some argue, as did Aristotle In the 
Poetics l457^f that it is comparison based on analogy or proportions. Others 
(e.g., Alston, ]S6k) argue that It is little more than ImpliGit simile. 

With the comparative theory of metaphor originating In the writings of 
Aristotle, It Is appropriate to start with his views. Two aspects of 
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metaphor recur in his treatment of thu topic. The first is that metaphor is 

. . constructed on (the) prmciples of analogy . . J' and seems to be 
concerned primarily with the comparison of similarities ('resemblances') be- 
tween two or more objects. This view of metaphor is still accepted in some 
form by most present day theorists. However, most have expanded Aristotle's 
basic view to encompass more than analogy. Aristotle seems to have thought 
that a metaphor consisted of a topic Idea ''embellished or debased" through 
comparison to (or resemblance to) an object idea. 

A second interesting aspect of the Aristotelian view of metaphor con- 
cerns the range of metaphor usage In natural language. !n the Poetics, 
Aristotle states that the command of metaphor is "... the mark of a genius, 
for to make good metaphors implies an eye for resemblances*" But if Aristotle 
Is right and the use of metaphor is a 'mark of genius', it would follow 
thar metaphors are rarely employed by the average user of language. In this 
view metaphors are infrequent, and are used almost exclusively as ornaments 
to make language more elegant and beautiful rather than more meaningful. 
.Aristotle makes this last point explicitly In the Rhetoric when he says 
that a metaphor is created to be "... beautiful either In sound. In meaning, 
or (in the image that it presents) to the sight or any other sense*" 

Breal (196^) took exception to Aristotle's implicit notion that the 
ability to use metaphor was an uncommon occurrence. He suggested that 
metaphor was a basic component of language use rather than an ornament 
of language as Aristotle maintained. Breal claimed that "* * * the 
metaphor remains such at the outset only; soon the mind becomes accustomed 
to the Image; its very success causes It to pale; It fades Into a representation 
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of the Idea sGarcely more colored than the proper word It must be 

admitted that for the most part metaphors teach us 1 if tie save what we 
knew already; they demonstrate only the universal i ntel I igence ^ which does 
not vary from one nation to another'' (p. 122). For Breal, the original use 
of metaphor Is common among most lanqujge users and is an important vehicle 
for language change. 

Stated in more modern termSj Breal also makes a distinction between 
"nover' and ''frozen*' metaphor. In discussing this distinction, it is perhaps 
useful to think in terms of a continuum^ with frozen or dead metaphors 
at one end and novel metaphors at the other. Frozen metaphors would then 
be defined as metaphors that at one time were novel but throuqh consistent 
use have become integrated Into the language. Phrases like "head of state'' 
and "foot of the bed" are examples of frozen metaphors as are many colloquial 
expressions. In contrast, truly novel metaphors constitute an original 
contribution by the speaker to; the content^ of his language (Barlow et al . , 
1971). Most of the metaphors occuring in everyday language probably lie 
somewhere in tne middle of the continuum rather than af^lther of the extremes 
These metaphors are not totally oriciinal to each person who uses them but 
are definitely not frozen. 

Embler (1966) took Breal 's hypothesis one step= further by suggesting 
that metaphor was not only a buildinq block of language but also the essen^ 
tial transporter of meaning In language. Emblei suggested that "Both speech 
and thought are often fuzzy and vague, often poverty-stricken, often mere " 
counters of approval or disapproval, often abstractions that have lost their 
power of express iveness * = But, If there Is meaning at all. It is In the 
metaphor still" (p , kk) . 
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Barlow et aK, (1971) presents a simple comparison view of metaphor as 
part of a more general classification scheme for non^literal language- 
Metaphor for them Is "an Implied comparison between two things of unlike 
nature that have something in common." Using simple. Indeed over-simple, 
examples such as "my mind Is a blank" they argue that the attributes of the 
vehicle are compared to those of the topic In order to generate the "meaning" 
of the metaphor. Other authors have developed more complex accounts. 

For example, Campbell (1975) presents a theory of metaphor as comparison 
m which every metaphor Is an Implicit oxymoron. An oxymoron Is a juxtapo- 
sition of two concepts that have opposite (as opposed to merely different, 
or ! neompatabl e) meanings* such as "the soft harshness of words." Even 
metaphors that do not contain such obvious opposltes can be thought of as 
OKymorons because the tension In the metaphorical comparison comes about as 
a result of the^ Incompatibility of the literal meaning of the topic and 
vehicle of the metaphor. Although the sphere of nonllteral language that is 
denoted by "metaphor" is not made explicit, Campbell h^s strong opinions 
about the Implications of his view of metaphor for cognitive ar linguistic 
theory/ The power of. metaphor comes from Its Inability to be paraphrased. 
Campbell notes that "the more powerful the metaphor, the easier it is to per- 
ceive the multiple meanings nestled therin." These hiultiple meanings are, how 
ever, not static. New meanings can evolve with different Individuals at dlf^ 
ferent times. Therefore, any attempted literal paraphrase will of necessity 
miss some of the meanings of the metaphor. Campbell also notes that the mul- 
tiple meanings of metaphor, and the intelligible prasence of opposltes In the 
same sentence provide difficulty for many theories of semantic processing. 
Whereas Campbell Is probably right about this the oniy theory he discusses in 
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detail is the linguistic theory of Katz and Fodor (195^) which is not a 
processing theory at all. 

The In teract Ion 1 St theory of metaphor . Several authors (Black, 1962; 
Haynes, 1975; Richards, 1936; Wheelwright, 1962) maintain that while metaphors 
can be merely substitutes For literal statementSj and while they can be com^ - 
parisons between objects , the psychologically interesting metaphors really^ 
involve more. Good metaphors actually relate the thoughts present concerning 
two subjects, resulting In a meaning that is new and which transcends both. 
'•Placing known characteristics of Y against X may provide new Insights, 
either about Y or about X or about a new third Z, an Irreducible synthesis 
by Juxtaposition which Is difficult to reduce to a simile or 1 iteral language 
language the metaphor creates the similarity rather than (formulating) 
similarity previously existing" (Haynes, 1375)^ 

Black (1962) views the Interactive approach to metaphor as an Interplay 
between both of the two major components (topic and vehicle) of metaphor 
which he calls the principal subject and the subsidiary subject. The metaphor 
works by selecting or suppressing features of the principal subject by using 
features from the subsidiary subject. For Black, the i nteract i ve metaphor 
can be characterized by the following conditions: 

1) A metaphorical statement has two subjects - a principal subject 
and a subsidiary one. 

2) These subjects are often regarded as 'systems of things' rather 
than ^ th 1 ngs. ' 

3) The metaphor works by applying to the principal subject a system 
of 'associated implications' characteristic of the subsidiary 
subject. 
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4) These Imp 1 feat Ions usually cons i st of ' commonpl acas ' about the 
subsidiery subject, but may, in suitable cases, consist of 
deviant implications established ad hoc by the writer. 

5) The metaphor selects, emphasizes, S4ippresses, and organizes 
features of the principal subject by Implying statements about 
It that normally apply to the subsidiary subject. 

^6)" This involves shifts In meaning of words belonging to the same 
family or system as the metaphorical expression; and some of 
these shifts, though not all, may be metaphorical transfers .... 
7) There Is, in general, no simple 'ground' for the necessary shifts 
of mean i ngs-^-no blanket reason why some metaphors work and others 
fail (p, Mk). 

Black suggests that since both substitution and comparative metaphors can be 
replaced by literal translation they could be dropped from language with no 
loss of cognitive content* Interactive metaphors, however, are not expendable 
because they require readers to make i nferences and implications rather than 
merely to react. 

Wheelwright (I962) Jn his Influential text, Metaphor and Reality ^ pro-- 
poses what he cans a "tensive view" of metaphor- His concepts, however, 
seem amenable to interpretation in a broad Interactive sense, and will, there^ 
fore, be discussed here. He analyzes metaphor Into two component types, 
"epiphor" and "diaphor*" Epiphor "starts by assuming a usaul meaning for a 
word; (then applies) that word to something else on the basis of, and In order 
to indicate a comparison with what Is familiar," In essence Wheelwright's 
hbtion of epiphor encompasses metaphor In the convent lonal sense as we have 
discussed It* It expresses a bimllarity between relatively well known and 
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relatively unknown subjects. His conception of diaphor, howeverp seems to 
add a new dimension to metaphor as previously discussed. Diaphor is eKem= 
pi if led by , , 'movement- (phora) 'through- (dia) certain particulars of 
experience in a fresh way » producing new meaning by JuKtapos 1 1 1 on alone" 
(p. 78)* In other words, phrases and sentences that may or may not be meta- 
phorical in their own right can create a metaphorical Image when placed 
together In a communication. Wheelwright presents an example of diaphori 
"My country tis of thee, sweat, land of liberty, higgledy-piggledy my black 
hen*" The intention here, he claims. Is not to say anything concerning hens 

or countries, but rather to make an unpatriotic statement. In diaphor, 

■ ■ • ^ ■ . ■ I- 

context with all of its nuances Is introduced into the study of netaphor. 

The interact ipni St view of metaphor approaches metaphor funct lonal 1 y 
rather than grammatically. Thus Instead of arguing that a metaphor Is a 
simile without" the word "like" or "as," a true metaphor, for the interact ioni st , 
Is characterized by a "eureka" effect as the elements blend and the new whole 
IS recognized. Haynes (1975) specifically mentions that even simllles can 
have this characteristic If the tensive force in the simile Is great enough, 
as in, for example, "Oh mynove fs like a red red rose," 

Now, while it may be true that proponents of the Interact ioni st view 
see metaphor in a radically different way from proponents of the comparison 
view. It may be that the one is still reducible to the other* Perrlne (1971) 
has developed a four category classification scheme for metaphors and com- 
parisons* These categories represent the four possible combinations of 
explicit or implicit tenor and vehicle. The fi rst , category is the one In 
which both the tenor and vehicle are expl I c 1 t 1 y stated . Such a metaphor. 
mlght.be "The Issue of federal aid to parochial schools Is a bramble patch*" 
Here, "federal aid to parochial schools" is being explicitly compared to 
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"bramble patches," A second category contains metaphors In which the '*real'' 
vehicle Is not explicitly stated, while the "real" tenor is. One of Perrlne' 
examples of this category is "sheathe thy impatience," The topic is "impa-^ 
tience" and the unstated vehicle fs "sword," The metaphor, he claims, com- 
pares the two. The third category that perrlne describes contains metaphors 
in which the vehicle is explicitly stated but in which the topic is not. 
Many proverbs fall into this category in that the literal term is not eKplic- 
Itly stated but the vehicle Is, For example, in "don't put the cart before 
the horse" the literal term Is some action having the characteristic of being 
out of order. Finally, the fourth category consists of metaphors in which 
neither the topic nor the vehicle i s expl I c i t 1 y , such as "Let us eat, drink, 
and be merry, for tomorrow we shall die" when used to assert that life Is 
short and should be enjoyed while It can be. 

Of Perrlne's four categories of metaphors^ It seems that only metaphors- 
In. the first category (those having an explicit topic and vehicfe) would be 
considered by interact lonl sts as being metaphors of comparison. The examples 
that the Interact loni st give to illustrate the process of interaction, how^ 
ever, could be merely examples of the other three kinds of comparisons. If 
this Is true, then the "eureka'^ aspect of Knteractlve metaphors, referred to 
by Haynes {1975), may be really only the result of discovering what the real 
vehicle and/or topic of the metaphor Is. 

Whether or not this Is the correct Interpretation, the interactionlst 
viewpoint presents an Interesting picture of. the power and usefulness of 
metaphor. Wheelwright (ISSZ) holds that "In order to speak as precisely as 
possible about the vague, shifting, problematic and often paradoxical phe- 
nomena that are an essential part of the world, language must adapt itself 
somehow to these characteristics" (p* ^3). Thus figurative language. 
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especially metaphor Is essential to creative thought* We cannot speak of new 
perceptions and inslght!i into how objects or ideas fit together in terms of 
language which has only fixed meanings. These views are echoed by Haynes 
(1975) who feels that the new Insight provided by a good metaphor suggests 
further questions ''tempting us to formulate hypotheses which turn out to be 
exper imental ly fertile*'' She implies that good metaphors can literally lead 
to reasoning by analogy which can give further Insight into the extent and 
nature of concept Interrelation both in suggesting theoretical tests of hypo- 
theses and In personal world views* An example in the scientific domain would 
be the comparison of the atom to a solar systemj which suggested a new view of 
atoms^ and one that led to Innovative experimentation to explore the extent of 
the analogy. . 

Cone 1 us ion . ^'Metaphor" j s usually taken to designate Just one aspect of 
natural language functioning. It has been argued, however, that metaphors pla^ 
a much greater role In language and cognition* To some extent this was BreaPs 
position. However, care has to be taken not to overstate tHis position* For 
instance, Shibles (137^) s in an extreme example of this approach, views every* 
thing as metaphor. He defines metaphor as "nonllteral statement or represent 
tatlon of something else," thus permitting the term to cast Its net too wide. 
According to this view, all of language and cognition i s metaphor 1 cal . Con- 
slder^ for example, the noun* A noun Is not the same as the object (s) It 
designates; It only stands for the concept. Therefore, Shibles claims, a noun 
is a metaphor^ Likewise, such things as theoriess systems of equations^ and 
models are not the phenomena they hope to describe; they are only our descrip- 
tions of those phenomena. They designate only the features of the phenomena 
that appear to be useful or consistent to us according to our current knowledge 
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Such a view of metaphor defines a domain of reference too broad and too gen* 
era! to be useful. It requires that we still designate a 'subdoma In of 
Interest, namely that domain covered by what we normally call '^metaphors 
which leads us back to the original problem of definition* If literal uses o 
language are really m^staphor ical , as Shibles* view implies, we still want to 
know how non-literal uses are different. 

It would seem that one should reject those accounts of metaphor which 
trivialize it by assigninc: It an insignificant role In language and cognition 
There are good reasons for rejecting simple subst I tut ion vl ews , for example. 
By the same token, views which are too al 1 embracing have to be rejected for 
they distinguish nothing. Our own view is that metaphor !s a pervasive, . 
powerful and necessary phenomenon which needs to be accounted for in both 
1 inguistic ^theory and psychological theory. Metaphors serve many functions. 
They are vehicles for linguistic change, as Sreal saw. This change Is ef- 
fected by the gradual absorption Into the 1 Ingua franca of expressions which 
were once novel. We no longer think of '.'cars running'* as a metaphor, or of 
"legs of triangles'' or of "catching colds." The emergence of such "dead 
metaphors" in a language attests t^o the fact that there are gaps In what Is, 
or was, literally express ibl e,' Thus^ one of the functions of metaphors must 
be to permlt^ the communication of things which cannot (or could not) be 
literally expressed. They permit the formulation and recognition of new 
relationships (Campbell, 1975; Ortony, 1975. 1976; Wheelwright, 1962), 

.Metaphors fullfll other functions too. They are powerful in their 
capacity to relate new knowledge to old, and consequently they have great 
pedagogical value (Green, 1971; Ortony, 1975)^ In addition it can be argued 
(sea, Ortony, 1975) that they may provide the possibility of communicating 
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a more wholistic and vivid impression of a phenomenon. 

If metaphors have these features^ then elements of both the comparrson 
theory and the 1 nteract i on 1 st theory come into play* On the other hand, It 
is by no means clear that metaphors are compari sons ^ although ft is clear 
that they may involve comparisons. It is surely true that metaphors are 
sometimes used for the purpose of making or indicating a comparisons but 
on other occasions they may be used to engender a new way of seeing things, 
as the interactionist view emphasizes. Thus^ a more cautious account of the 
reiatlonshlp between metaphors and comparisons would be to invoke comparison 
as a component in the process of comprehending metaphors rather than neces- 
sarlly the end result of that process. If It Is asserted that metaphors are 
comparisons^ we will need to explain the difference between literal and 
metaphorical comparisons, a difference that we will return to in due course. 

Review of Empirical Research 

In spite of the lack of unanimity as to the nature and function of 
metaphor, there has been some empirical, research that eKamlnes various 
aspects of the compreher|S I on and production of metaphors both in children 
and in adults. Our review Is of selected work and Is by no' means exhaustive 
but the research that we discuss Is representat I ve* We also look at some 
work in related areas such as analogy. 

Developmental research , Devol opmental research Into the comprehension 
of metaphor is becoming quite a fashionable pastime, it is a topic that is 
appearing more and more frequently in the pages of leading developmental 
Journals, This increasing Interest is an excellent sigh, for the question 
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conearnlng the child's ability to ccwiprehend metaphors is'not only of 
theoretical Interest but of practical importance as wall, particularly In 
reading. It appears to be the case that children need to be able to 
understancf metaphors to understand the texts that they typlciny encounter 
in school. For example, Arter (1976) conducted an informal survey of 
readers and introductory social science texts which are widely read by 
fifth and sixth grade chl 1 dren , She found that m the Gtnn 360 reading' 
series, figurative language occurred at the rate of about ten instances 
per 1000 words. Even for the earlier grades (Ginn 360, Primer level) the 
rate was about 2.5 per 1000 words of ^text. Although a more detailed 
analysis of the frequency and use of metaphors in reading materials would 
yield more precise results, it Is evident that in order to understand 
many school texts, children have to understand the motaphors that occur in 
them* It thus becomes Important to know whether there are cognitive con^ 
straints on the comprehension of metaphor by children, and if there are, 
It becomes Important to understand the relationship between the literal 
uses of language that the child can understand, and the non=l I teral uses 
that he perhaps cannot. 

Asch & Nerlove (i960) examined the development of ''double function" 
terms In children. Double function terms were defined as words that can 
refer to either physical or pliycho logical phenomena* The physical appllca-- 
tion was held to be literal, while the psychological application was re- 
garded as metaphorical. Forty children between the ages of 3 and 12 were 
tested. Asch and Nerlove chose 8 double function words, sweet , hard , cold, 
soft , bright , deep , warm , and^ crooked , and asked their subjects whether such 
terms could be applied to peoples If the child said "yes," he was requested 
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to describe what such a person would be like, and whether thera was any 
connection biTween thls and. the physical meanlngp Their results showed^ 
"(1) Ch i 1 dren fi rst master the object reference (r*©., the literal 

use) of double function terms. 
(2) Children acquire the psychological (i.e., metaphorical) sense 

of these terms later, and then apparently as a separate meaalngs 

as if it were Independent of the object reference, 
- (3) The dual property of the terms is realized lasts and even then, 

not spontaneously" (p^ 55)^ 
Asch and Nerlove conci uded that the capacity to appreciate and produce good 
metaphor does not emerge until adolescence. There are some problems with 
this study, however. First, it could be argued that the double function 
terms that Asch and Nerlove investigated are ambiguous terms, having at 
lease two distinct lexical entries. If this is the case, it would not be 
surprising to find that the psychological senses of them develop later, on 
the grounds that the domains to which they, can be applied are less well 
understood by younger children. That the terms are not perceived as being 
related by children, In fact provides some evidence for the ambiguity inter= 
pretation* Consequently, the findings may have little to do with the devel- 
opment of the capacity to understand metaphors at all , A second problem 
concerns the relationship between comprehending metaphors and eKplalning 
the basis of the putative comprehension/ To Investigate cogn i t i ve/ 1 I ngu I st 1 c 
skills by making demands on metacogn 1 1 i ve/1 i ngu I st ic ski 11 s is not a very 
promising approach. To be sure. If a child can explain how he interpreted 
something then one can draw inferences about his comprehension skills (as 
well as his skill at tinderstanding his comprehension, and articulating It), 
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But the fact that a child cannot report how he understood something does not 
In Itself justify the conclusion that he dldn^t. Problems of this kind are 
widespread throughout the devel ODmehta 1 literature (seej for examplej 
Bra I nerd, 1973; Brown, in pre? s ; Kuhn , 197^)* ' 

Studies by Billow (1975) and by Winner, Rosensteil, and Gardner (1976) 
attempt to show that the development of genuine comprehension of metaphor is 
related to the child's ability to deal with formal operations, although ac*- 
knowledglng that some "primitive" form of comprehension is In evidence even 
In 5 year olds* Billow used children ranging In aged from 5 to 13 years old, 
He distinguished between two kinds of metaphors, "similarity" metaphors and 
"proportional" metaphors. In similarity metaphors, he argued, two disparate 
objects are compared on the basis of a shared attribute, as in, for example, ^ 
"The branch of the tree was her pony" where both th^ branch and the pony are 
ridden. In porportlonal metaphors such as "Summer's blood is in ripened 
blackberries," Billow argued that "four or more elements must be compared, 
not directry, but proportionally." Thus, proportional metaphors are Umplicit 
.analogies. Billow also looked at the children's ability to comprehend prover 
His results show that where the similarity metaphors were accompanied by 
pictures 5 year olds could explain the basis of the metaphor about 301 of 
the time. However, the proportion correctly eKplalned was nearly 751 for 
7 year olds and almost perfect for 11 year olds. Billow also reports that 
".^,a stable use of concrete operations (as measured by the inclusion test) 
is not a necessary condition for metaphor comprehension" (p. k]S) . With 
respect to the "proportional metaphors" the results showed a high correla- 
tion between the child's ability to explain the metaphor and the development 
of formal operational thought. This part of the study was only undertaken 
with children aged 9 through 13 where performance Improved from about 



Metaphor 

\ ' " 20 

kQ% correctly eKplained to about 801 correctly explained. However, the 
apparent ability to engage in formal Qperations, while used to eKplaIn 
performance on the proportional metaphors, failed to explain the poor per^ 
formance on the cornprehens Ion of proverbs i 

A simpler explanation of Billow's findings might be just that the (terns 
he chose were of increasing difficulty on all kinds of dimensions. It Is 
clear, for example, that overall, the proverbs involved more compl i cated , 
syntactic constructions, a greater proportion of relatively lov/^f requency 
words, and far more complicated demands on knowledge of the world, physical, 
jocial, cultural and proverbial. The increase of comprehension with age 
almost certainly reflects. nothing more nor less than a greater probab i 1 I ty 
of an already learned acquaintance with more of the proverbs. ^Slmilarily, 
the proportional metaphors are Indeed more complex In structure than the 
Similarity metaphors, and they too Involve more knowledge of various kinds* 
Indeed, the authors of this review found some of them very obscure* We 
are inclfned to attribute the problem to the stimulus materials rather than 
to the absence of our own formal operations^ 

This study is noteworthy for its problems. Again, we see the demand on 
metacognl tlve skills; they are as likely to be age and stage related as In^ 
the comprehension of figurative language itself. Again we see problems with 
the underlying theory. How can ponies and branches share the attribute of 
being ridden? The whole point of the metaphor is that the branch is being 
'ridden''metaphorical 1y ,* Finally, the results seem to allow one; to conclude 
little more than that more difficult linguistic/cognitive tasks are per- 
formed better as children grow older. 
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Good empirical work on the development of metaphoric understanding 
must control for pre-existing knowledge. The failure to do this renders 
the Billow study rather unrc^eallng, and It also turns out to be a problem 
for the interesting study described in Winner et al,, (1976)* They hypoth- 
esized three leveis of metaphoric understanding prior to mature comprehension. 
The first level is the ^'magical" level, the second the ''metonymic and the 
third they refer to as the -'primitive metaphoricJ' Each of theste levels, they 
suggest* can be regarded as a stage In the development towards the mature 
comprehension of metaphors. At the magical stage the interpretation Is made 
literal by the mental construction of a suitable scenario or magical word. 
At the metonymic stage the terms In the metaphor are taken to be somehow asso- 
ciated, and In the "primitive-' stage true metaphoric comprehension Is partially 
present. For example, one of the Items they presented was "The prison guard 
was a hard rock*" The magical Interpretation would ^e that the guard was 
(turned into) a rock* The metonymic might be that the guard worked In a prison 
with rock walls, ^and the primitive metaphor ic that the guard was physically 
tough or hard. Children between 6 and ]k years of age were read the "stories"- 
actually Just context^ i ndependent sentences - and they either tried to ex- 
plicate the meaning, or they selected the meaning in a multiple choice test* 
Their results showed that metonymic and primitive responses were predominant 
for 6, 7 and 8 year olds. Genuine metaphoric resp;nses dominated those of 10, 
12 and ]k year olds* The younger ch i 1 dren had fewer rnaglcal responses than 
metonymic _and primitive, but more than older children* These results do sug- 
gest that older children are more likely to select or offer genuine metaphor- 
ical interpretat fons than younger ones* They do not, howevir, establish that 
younger children cannot properly interpret metaphors* In the multiple choice 
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condition, for example, there may have ceen a response bias in favor of (nter- 
pretation consistent with the kind of stories children read. Young children 
are exposed a great deal to stories about magical worlds. Perhaps a more 
serious problem lies in the fact that the stories were not really stories at 
all; they were Isolated sentences wl thout contextual (textual) support. It 
is almost certainly the case thet the ability to deal with 1 sol ated sentences 
improves with age. rinally, the explication task again makes demands on meta- 
cognitive skillS|^' It might be Interesting to>replicate the multiple choice 
condition but to present the choices In order of difficulty as hypothesized 
by the stage approach. If the first choice were to be genuine metaphorle and 
the last magical, the child would be given a better change to entertain the 
possibility of a genuinely metaphor i ca 1 I nterpretat Ion , The real question to 
be answered is can young children understand metaphors? To answer it, they 
must be given the maximum opportunity to do so since their relatively impov- 
erished knowledge of the world and of the conventions of figurative language 
mislead them Into selecting more familiar Interpretations. 

Gardner (197^) conducted a study to determine whether or not the ability 
to make metaphorle links could be found in preschool children. Also an exam=^ 
ination of the development of the ability to comprehend metaphor was attempted 
Gardner proposed that the ability to project sets of antonoyms or ''polar 
adjectives," whose denotation within a domain is known. Into a domain where 
they are not ordinarily employed, could be considered a demonstration of ths 
ability to comprehend metaphor," The experimental procedure Involved using 
five pairs of polar adjectives as stimulus Items to be, mapped onto diverse 
domains* These Items were presented to 101 subjects at four age levels: the 
mean age of subjects in each of the groups was 3.5 years, 7 years, 11.5 years. 
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and 19 years. Subjects were given ^ set of stimulus words (e.g., cold/warm 
and told to relate them to other adjeatlve pairs, which encompassed fivs 
different modalities (example, blue/red, which color is cold and which is 
warm?). The results showed a decrease in the number of errors made with 
fncreasing age except for the two oldest groups. Preschoolers, however^ 
averaged only 8,91 (of 25 possible) errors^ Gardner noted that close anrl- 
ysis of the data revealed several factors which seemed to contribute to the 
superior performance found in older subjects* These factors included the 
knowledge of physical laws, cultural conventions, a variety ^of Gdnnotativa 
meanings for words, and the ability to find abstract connecting terms, 
Gardner's conclusions were that preschool children could perform metaphor"' 
ically at adult level if the metaphors lay within the realm of their experi- 
ence, A problem with this study might be the role of pre-establ tshed as- 
sociations. Thus relatively high performance of even the young children 
might be due to their previous acquaintance with expressions such as "red 
hot," or "blue with cold." Consequently, it is not clear that the task 
Gardner chose exploits or reflects chfldrens ability to handle metaphor. 

Gentner (In pressl compared children and adults on the basis of a 
task rather different to those used in the studies cited so far. She 
suggested that having subjects try to map body parts or facial features onto 
pictures of objects (mountains, cars and trees) would provide a test of meta 
phorical ability insofar as the later had an analogical component. In the 
experiment, subjects (20 children aged ^-5 i and college sophomores) were 
asKea^^uM^tTbns'^orf tK^ forW^ "1 f Thii mounrat^ 

where would It be?" The results of the study indicated that the chMdren 
were a% good at the task as were adults, Gentner concludes that her resulfs 
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"weaken the position that young ch i 1 dren lack metaphorical ability, and 
are compatible with the hypothesis that such ability Is present at the out^ 
sat of language use.'' 

Most of the research that we have discussed so far seems to suggest that 
whereas the ability to comprehend metaphors increases with age, there Is. some 
rudimentary ability quite early on. We now move on to look at some more 
naturaMstic investigations, Into both production and comprehension. We shall 
also examine the effects of attempts to train children to comprehend metaphors 

Grindstaff and Muller (1975) reviewed and summarized a national asses- 
sment on response to literature. One aspect of this assessment consisted of 
determining the ability of children to comprehend metaphor* Subjects In- 
cluded persons aged 9, 13* 17 and adult* Results Indicated that comprehen- 
sion of metaphors Increased with age up to age 17* Adult performance dropped 

off somewhat. This result was attributed to the effect of adults being out of 
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school. Even though comprehension Increased with age, kSZ of the 9 year olds 
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were able to understand each metaphor. Sweet (197^) looked at the use, of non- 
literal language development In writing In grades four through six. He took 
three kinds of samples from 81 subjects*'a poem, a description, and a story. 
Scoring of the samples was done In terms of the occurrence of alliteration, 
apostrophe, hyperboles, irony, metaphor, personification, and simile. Sweet 
found that more nonllteral language was found In the poems and the descrip^ 
tlons than In the stories. No Increase In usage was found between grades. . 
As a final analysis. Sweet had a panel of "expert" Judges rate the quality 
AL=.ejch^,of th^^^ productions. He found that the Judges tended to 

consider the use of figurative language Indicative of superior products. 
Because of this result, Sweet syggested that Instruction In the use of 
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figurative language be built In CQmpos i t i on curricula at grades four through 
SIX, When such mstruction Is attempted ,-4here Is evidence (Home, I966; 
Poll 10 and Polllo, 197^) that It is effective. This seems to be true both 
for instruction In using figurative language* and for instruction In under- 
standing It. Polllo and Pollio (197^) examined the ability of third to sixth 
grade children to usp figurative language. They also compared two methods 
for increasing such usages a commercial series of Instructional texts 
designed to Increase figurative language production, and a set of author made 
lessons. Tasks of compos 1 1 Ion , elaborating comparisons between objects,. and 
generating multiple uses for objects were Included as the dependent variables 
Results indicated (1) that children use metaphorical language as early as 
third grade, (2) that children li^ed more dead than novel metaphors In their 
-compositions- and- descriptions of multiple uses for objects, (3) that children 
use more novel than dead metaphors in the comparison task, and (4) that this 
pattern changed somewhat with grade, achievement level, and socioeconomic 
status* 

Horne (1966) attempted to teach sixth graders how to comprehend figures 
of speech. He presented 73 sixth graders with word sessions spread over 
seven months. The sessions were designed to increase comprehension of the 
anological nature of figurative language and to increase the production of 
such language In the children's writing. When compared to 72 children who 
had not received the training, the experimental group performed significantly 
better than the control group on the comprehension of, but not the use, of 
figurative language. Age, sex, and soclo'-economic status were not related to 
either comprehension or use of metaphor. Intelligence was related to compre= 
hension but not to use. This study demonstrated that children can be taught 
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to increase their comprehension of metaphori 
' ; That there Is a close ; rpical connection between metaphor and analogy 

IS undeniable. Both the Gentner study and that by Home capitalize on it** 
We therefore will discuss a couple of studies explicitly concerned with the 
development of analogical reasoning, 

Khatena (1973) examined the ability of children and young adults be-^ 
tween the ages of eight and nineteen to produce analogies. He chose his 
subjects on the basis of high scores on a test he developed called 
''Onomu!^topoeia and Images." This test consistend of presenting stimulus 
words and having the Individual produce a word image forMt. The responses 
of the 284 highest scoring subjects were analyzed to determine which kinds 
of analcgles these "high creative" children were using. Khatena classified 
his analogies into four types- personal (comparing oneself to another thing); 
direct comparisons between objects; symbolic (comparing object which all 
symbolically represent the Items of reference, such as "sharks tearing at 
a marl in" for critics analyzing writers); and fantasy (one part of the com- 
parison is an Imaginary phenomenon such as Satan), Khatena also classified 
the level of each analogy, Simple analogies were single words that expressed 
, single thoughts. Complex analogies required several Inferences. Of a total 

of 4,960 analogies, 83.6% were direct comparisons r of these 8K2| were single. 
Although the ability to produce complex analogies did increase with age. 
Khatena concluded from these findings that relatively young children can ^ 
produce creative analogies, and that creativity can perhaps be taught by 
Instructing people to use simple, direct analogies. 

Levlnson and Carpenter (1974) considered the ability of 42 children, 
aged 9, 12, and 15 to complete quasi and true analogies. True analogies 
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were structures, as, for example, ''Birds are to a!r as fish are to 



whereas the corresponding quasi ^analogy would be "Birds use air^ fish use 



while true analogies did not. The results showed that 9 year olds did sig-^ 
nificantly better on the quas i ^anal og les than on the true analogieSj but were 
still able to eomplete 50% of the true analogies (8 of 16). Both the 12 and 
15 year olds performed the same on the quasi and true analogies and were sig^ 
nificantly better than the 9 year olds in both cases. The ability to give 
reasons for the choices made on the analogies increased with age. The impli- 
cations of Levlnson and Carpenter's study were threefold* First, nine year 
olds can use analogies and the ability to do so increases with age although 
performance is fairly stable between ages 12 and 15* Secondj the ability to 
explain choices grows with age. Third, perhaps quas i -ana 1 og i es can be used 
to increase skill in true analogies. 
Cone I us i on 

Developmental research into the compVehens ion of metaphor seems to be 
plagued wich many and difficult problems. These problems tend to be shared 
and include such things as inadequate controls over pre-existing knowledge, 
Inadequate control over difficulty of materials, and over-reliance of meta- 
cognitive/linguistic skills, and the utilization of experimental tasks not 
clearly related to the comprehension of metaphor* It is interesting that 
children can be taught to improve their comprehension of non-literal uses 
of language and it Is also interesting that they appear to have reasonable 
analogical skills at an early age. The possibility therefore exists that 
the decrements in performance for young children could be largely accounted 
for in terms of a paucity of relevant experience of the world and of the use 
of metaphors, rather than to the constraining influences of cognitive devel- 
opment. A greater emphasis on determining whether there are any conditions 



Thus, quasi-analogies actually specified the relationships 
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under which young children do comprehend metaphors, and If so what those 
conditions are, might be more revealing than more categories of develop'* 
mental trends. 

!n defense of those who have been working In the field, it should be 
noted that the area is very difficult to investigate and many of the problems 
appear* at least at first sight, to be inherent in the nature of the field* 
Literal controls are often difficult If not impossible to generate especially 
if the emphasis Is on investigating metaphorical uses of individual words. 
We will have more to say on this issue later on. 

Final ly* In looking at the production of metaphors and the results of 
training, care has to be taken in Judging what is and what is not true meta^ 
phor. Matter and Davis (1975) address this problem In their discussion of 
the developmental research done on metaphor: 

'Mn early stages of language acquisition children produce catego^ 
rical errors and mistakes that can be taken as metaphorical express 
sion but are not. The child Is In the process of learning to recog^ 
nize and correct perceptual, cognitive, and conceptual 'error*.... 
As these 'errors' are corrected, children develop a highly literal 
linguistic behavior. In this intermediate stage, children are 
getting thel r categories straight ....Following the literal stage, 
children again enter the world of category mistakes Intentionally,,,, 
they discover metaphor"(p. 75)* 
In short, thje expressions scored as metaphorical in some of the research cited 
above might simply be a child making a ''perceptual, cognitive or conceptual 
error," This cautionary note Is also important for research on older subjects. 
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Research with mature language users . Serious empirical investigations 
into the comprehension of metaphors in adults is much less widespread than 
develop^mental research. There is, however, quite a lot of research on re- 
lated issueSt of which we will discuss only a little. 

Koen (1965) suggested a psychol I ngui st 1 c orientation to the study of 
metaphor. A prerequisite of this orientation is the assumption that literal 
terms and metaphors can be connected by common verbal associations In a 
semantic Interface (the interface contains associations common to both the 
literal and metaphorical terms). Differences between metaphorical and literal 
meanings are characterized by unique associations. Koen predicted that 
metaphorical meanings could be derived from literal mean I ng through a search 
for common linking associations. Koen tested his hypothesis by having sub^ 

Jects view sentences like: 

^» . . 1 i_ u 1 ■ £ fst Itches^, ^. "-J 

The sandpiper ran along the beach leaving a row of tiny j - — ^^^^^ [ in the sand 

In accordance with the verbal associative hypothesis Koen made three specific 
predictions" (a) cue words or ig Inal 1 y generated from the metaphorical terms 
should elicit the choice of the metaphoric terms most often» (b) cue words 
associated more frequently with the literal term should promote the choice 
of that term^ (c) interfaced associations should cue both terms equally well. 
The results mirrored these predictions exactly. But* as with so many of the devel 
opmental studies, this study suffers from a weak connection between the experi- 
mental task and the comprehension of metaphor . Indeed, it seems to reduce to 
a demonstration that highly associated words tend to be good cues for one 
another. Furthermore, the verbal associative argument Itself Is not well - 
developed. Complex metaphors with many different facets would not be easily 
handled by It, although to some extent^ this criticism Is a general problem 
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for laboratory investigations Into the comprehension of metaphor. Finally, 
Palvio (1971) has suggested that an Imagibllity ! nterpretat f on could be made 
with the data. The cue words might simply be arousing Images of the eholce 
words, thereby facilitating their selection^ 

Perhaps the best studies carried out with either adults or children are 
those described by Verbrugge and McCarrell (1973)* They take the position 
that metaphors work by making assertions through the use of comparisons. An 
example of one of their items Is the metaphor ''Bi 1 1 bOr^rds are warts on the 
landscape." Here -'billboards" is the topic, "warts'* the vehicle, and the 
ground is something like "an ugly protrusion on a surface*" Verbrugge and 
McCarrell suggested that in order for comprehension of a metaphor to occur, 
the unexpre^^^^d ground between the topic and the vehicle must be inferred at 
acquisition, ' this assumption is truej then according to the principle of 
encoding specificity (Thomson & Tulvlng, 197') the inferred ground should be 
an effective recall prompt. To test this hypothesis, two lists of fourteen 
metaphors and rimiles were prepared. Topics for each list were held constant 
while the vehicles (and hence the grounds) were al lowed to vary. For example, 
list A might compare billboards to warts while list B would compare billboards 
to yellow pages. The eKperimental sentence lists were presented to subjects 
(via tape recording) along with instructions to think about and understand 
the sentences. After completion of the list presentat Ion ^ subjects re= 
ceived booklets containing written prompts. These prompts were either 
grounds (relevant or Irrelevant), topics, or vehicles from the presented 
sentences. The subjects' task was to respond to each cue by writing the 
appropriate presented sentence. The results were reported In terms of the 
mean number of sentences recalled. Vehicles and topics prompted the best 
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recall with relevant grounds close behind. Irrelevant grounds were signif- 
icantly less elfective than the other three prompts. Clearlyj the most 
rmportant finding was the high level of recall produced by relevant grounds 
(10 of lA sentences). It was concluded that relevant processing at acqufsi- 
tlon facilitated ground effectiveness as a recall cue. Also, Irrelevant or 
conflicting acquisition experience Interferes with this effectiveness. 

Verbrugge and McCarrell reported a second study which provided a needed 
control condition for the first experiment. The control condition involved 
the presentation of a toplc-only list in an effort to provide a measure of 
the effectiveness of grounds as cues when no biasing direction was aval liable 
at input. During the recall test, both relevant and irrelevant grounds were 
used as prompts. Subjects were asked to recall only the topics* With these 
exceptions, the experimental tasks and procedures were the same as In the 
first study. Recall- for topics presented in sentence form, given relevant 
and Irrelevant grounds as cues, was consistent with results from the first 
experiment. Recall In the topic only condition was located between the two 
sentence conditions. Both the facllltative effect (relevant grounds) and 
the interference effect (Irrelevant grounds) were highly significant. The 
medial location of the topic-only condition was theoretically Interesting. 
If metaphor affected comprehension In such a way as to channel attention 
toward only some of the as'pects of the topic, the recall of the Irrelevant- 
ground and topic-only conditions should have been similar. The actual data 
s'uggested that both selective attention and repression qualities are In- 
volved In metaphor comprehension. Also, normative data were reported with 
the second experiment which suggested a lack of evidence for an associative 
interpretation of the e^xper iments , ^ 
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In summaryp Verbrugge and McCarrell draw the following eonclusions from' 
their research: (l) comprehension of metaphor is both easy and consistent 
for adults, (2) comprehension of metaphor involves Inferring an impllcltp 
but relevant j comparison between the topic and vehicle, and (3) metaphor 
directs attention to soma aspects of the topic at the expense of others* 
Although a comprehensive account of the workings of all metaphors (those that 
do not involve a direct comparison) Is not offeredp the Verbrugge and McCarrel] 
studies contribute much more than most. 

Mayer (i975a; 1975b) provides evidence that metaphors can create relevant 
learning sets. He presented information about computers to naive students 
in one of two ways: by use of a model or by applications of rules. His modal 
condition consisted of comparing various functions and aspects of computers 
with famflar situations, in other wordsp using a complex metaphor. For 
example. Input was compared to a ticket window, output to a message pad, the 
memory to a chalkboard. The literal presentation consisted of a flow chart 
representation of computer function, with practice on interpretation and 
application of rules. Mayer hypothesized that the model condition would 
facilitate external connections and those subjects In^lt would be better able 
to produce new examples, while the rule eondition would facilitate Internal 
connections, and subjects in It would be better able to produce flow charts. 
These hypotheses were confirmed. Models were shown to produce the learning 
sets postulated by Mayer (1975a)* However, It should be noted that the rule 
treatment, consisting of flow^ehartlng, could also be thought of as a metaphor 
for computer functioning in which case the study reduces to a comparison of 
the effectiveness of different representational systems. It would have been 
interesting to see how the student ' s pravious knowladge of flow-charting or 
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the other analogies interacted with the treatments. 

In a series of studies (Royer and Cable, 1975, 1976; Royer and PerkinSj 
1975) on facilitating transfer In prose learning, Royer and his associates 
demonstrated not only that the ellcitatlon of a relevant knowledge set Is an 
aid to learning but also that text materials containing analogies can be used 
to advantage In facilitating transfer^ Royer and Cable (1975) presented 
subjects th a difficult abstract passage which was preceded by either a 
concrete passage (describing physical phenomena by analogy to common events) 
designed to provide a structure Into which the second passage could be assimi- 
lated, or by an unrelated control passage. These two conditions were compared 
to a third condition In which the abstract passage was presented first and 
followed by the passage with analogies* Results showed that subjects* per- 
formance in recall of the concrete passages was not effected by the time of 
presentation (before or after the abstract passage), but that when an abstract 
passage was preceded by a concrete passage subjects recalled at least kO% more 
material than those who received the abstract passage first, Royer and Perkins 
{1975) showed that the pattern of results was maintained In delayed recall, 
Royer and Cable (1976) attempted to rule out the possibility that the results 
from their previous study were due to style (concrete or abstract) rather than 
content (presence or absence of analogies as assimilative aids). The previous 
results may have been due not to the availability of an assimilative set, but 
to the fact that having an easy- passage first increased attention to the 
subsequent difficult passage. Therefore, the authors compared the effective- 
ness of preceding an abstract passage with a concrete passage containing anal- 
ogles, another abstract passage, an unrel ated passage , and abstract passage 
with analogies (therefore having the same type but different content) or an 
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abstract passage with illustrations. Results showed that tha Initial easy 

concrete passage, abstract passages with analogies and abstract passages 

with illustrations all facilitated acquisition of the subsequent abstract pas- 

sage, while the control and abstract passages did not. This indicated that 

transfer was facilitated by content not style* The entire series of experiments 

also revealed that concrete passages which contained analogies could elicit 

a relevant learning set which facMitated learning. 

Although the next studies to be discussed do not deal specifically 
with metaphor or analogy, they are concerned with related subjects. It is 
hoped that discussion of these related areas might allow some insight Into 
the functioning of figurative language. Bock and Brewer (1976) describe a. 
study concerned with the literal and f 1 gura t 1 ve i nterpretat i ons of proverbs. 
Their primary purpose was to demonstrate that subjects process both the 
literal and figurative Interpretations of proverbSi and that using a pro^ 
cedure designed to enhance figurative comprehension will greatly Improve 
the level of figurative recognition. 

The experimental materials were composed of proverb sets containing six 
members each: (a) the original proverb (OP), (b) surface transformation of 
the OP (a literal paraphrase of the OP), (d) both synonym and surface trans- 
formation, (e) a proverb with the same literal meaning as the OP but a dif-- 
ferent figural meaning, (f) a control proverb with both figural and literal 
differences from the OP. Twenty different proverb sets of this form were 
developed. The manipulation was composed of two treatments. Subjects were 
presented with one of the several proverb lists and given a two alternative 
forced choice recognition test. Another group of subjects received a similar 
proverb list but took a figural comprehension test after each presentation 
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(again a two alternative forced choice test). These subjects then received 
"a recognition test like subjects in the first group* The results of the 
experiment suggested three main outcomes* First, fmproved comprehension of 
the figural meaning at acquisition (deep comprehension condition) led to 
increased recognition of figural meaning on the criterion test* Second, 
at the time of the recognition test (5 minutes after lists were presented) 
subjects showed good memory for the original syntactic structure, lexical 
Information, literal meanings and figural meanings. Bock and Brewer suggest 
that this illustrates the weakness of rmidels such as* HAM (Anderson and Bower, 
1973) which treat only one level of processing. Thirds contrary to other 
research (Sachs, 1967), subjects in this study demonstrated eKtremely good 
memory for items at all levels of processing, including surface structure. It 
could be, however, that the two-choice testing procedure created this latter 
result. This study seems to illuminate some interesting possibilities for 
research with metaphor. Since good memory is exhibited for both literal and 
figurative meanings a reconstructive approach to metaphor might be feasible. 
That IS, the figurative meaning of some metaphor IcaT communication could be 
constructed at recall as well as at acquisition. The results suggest that if 
procedures are used which require the comprehension of a figurative level of 
meaning, memory for the figural meaning wiM be quite good. It should be 
noted^, however, that in Bock and Brewer's deep compr henslon task subjects 
actually received two exposures to the correct figurative interpretation. 
This might account for the high figural recognitions scores Just as well as 
the deeper processing hypothesis does. 

Both Osborn and Ehni nger (cited in Relnsch, -1971) examined the functions 
of metaphor in rhetorical discourse* On the basis of an informal, subjective, 
evaluation they= concluded that the metaphorical process was characterized by 
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three mental events; error, puzz 1 ement^recol 1 , and resolu<:ion. Error was 
thouglit to encompass the hearer's Initial unsuccessful attempt to under- 
stand the metaphorlc statment literally. Puzzlement-recoil describes the 
. Gognitlve difficulty (dissonance?) which follows error and leads to the re- 
jection of the literal interpretation. Resolution suggests the mental 
discovery of similarities between the topic and the vehicle of the metaphor. 
The Osborn and Ehninger paradigm seems to suggest rather naturally the re- 
sejrch tract recently taken by Brewer, Harris and Brewer (1976), 

Using proverbs again, Brewer et aK , postulated that unfamiliar proverb 
FT^ undersrc^ci [r -wo sequentially ordered steps. The notion is that on 
enc^Dunt^ k a proverb one first attempts to comprehend the literal meaning, 
tnen cvU .^rt'ir that Is accomplished, is the ffgural meaning processed, 
Fiffv ix proverb sets each containing five components were constructed, \ 
These components were- (a) the original proverb, OP, (b) a 1 I teral -same- 
paraphrase of the OP which malnta ined the literal meaning, (c) a literal- 
different paraphra,^^ (d) a figurative-same paraphrase, (e) a figurative- 
different paKaphrase* The subjects were Instructed to read and understand 
two sentences (select^ from the above options) and to determine if they had 
the same or different meanings. Experimental pairs were constructed by 
randomly combining OP's and tfheir paraphrases. Half the time the OP was 
presented first and half the time, second. It was found that it took sub- 
jects lor sr to understand the flgural meaning when the OP was presented 
second, but not when ft was presented first* This interaction was eKpected 
becauFt. wh' n the OP was presented first both flgural and literal meanings 
-wei fc. jvri , ; tie to the subject, , Qp was presented second, the 

fia^»'-gl me^anlng had to be compr f ncl, rom the literal meaning. These 
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results seem to support the hypothesis that comprehension of the literal 
level of meaning proceeds the comprehension of the figural level. Brewer 
et aK , conclude that, since both metaphors and proverbs have figural and 
literal components this finding should generalize to the more global case 
of metaphor. 

Cone 1 us ion . Research Into the comprehension on non = literal uses of lan- 
guage done with adults has yielded only slightly more Information than that 
done with children. The Verbrugge and McCarrell experiments do seem to reveal 
an interesting quality of metaphor. The fact that the inferred ground of a 
metaphorical relationship acts as a good recall cue seems to Indicate that 
spme sort of special mental processing or cognitive work Is done when a meta- 
phor Is presented. The nature or depth of this process I ng , however ^ is not 
revealed. The research of Brewer and his associates would Indicate that pro- " 
cesslng non-literal uses of language does involve processing the literal mean- 
ing first. This Is not altogether surprising when one considers that the 
literal meaning obviously contributes to the anticipated non-literal inter- 
pretation. 

If there Is a problem with the adult research It Is primarily that It 
falls to investigate a number of Important quest Lons. What Is the relation- 
ship between the literal and non- literal meaning?^ To what extent does context 
facilitate the comprehension of metaphors. What communicative benefits do 
they bring? There are other questions tooj which need to be investigated. 
The box has been opened , but the contents are yet to be examined* 
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Some Recommendat i ons for Future Research 

Traditionally, the study of metaphor has been predominately undertaken 
by scholars of philosophy and literature; It has been slow to'find Its way 
into the domain of psychology and education. Yet, an understanding of metaphor 
and the comminlcat ive functions It serves is not only an interesting problem 
area in psychol i ngu I s t i cs , but also has Important Implications In education* 
We therefore now address the question of the relevance of the study of meta- 
phor in psychology and education. 

The importance of studying metaphor . Cognitive psycho^ n..^ during 

the last few years, seen a surge of interest In models of semantic memory and 
language comprehensionjyet few of the theorists who have worked in this area 
have considered metaphor to be sufficiently important to warrant their atten- 
tion, Kintsch {1972,197^) and to some extant Collins and Qui 1 Han (1972) 
might be regarded as exceptions to this claim, but stlllj while acknowledging 
the problem, they have little to say about It, Rumelhart and Ortony (1977) 
also discuss the way In which their knowledge representational ''schemata" 
might facilitate the comprehension of metaphorj but again their discussion Is 
rather peripheral to their main concerns. We have suggested that metaphor is 
not some freak occurrence disturbing the otherwise smooth flow of ordinary 
literal language use. Metaphor^ particularly when considered along with 
other non^literal uses of language, is a very pervasive phenomenon. Any psycho^ 
linguistic theory which does not handle metaphor ts thus incomplete, and any 
which cannot handle it Is Inadequate. Of course, it must be recognized that 
an account of the way in which people comprehend non^literal uses of language 
is a fairly heavy demand to place upon a theory of language comprehension 
(Indeed, it might be objected that it is an unfai rly heavy demand! ), but i t 
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seems to be a crucial test. It is probably the case that different theo- 
retlcal notions lead to different predictions about the comprehension of 
metaphpr, although it would be necessary to extend current theoretical posi- 
tions beyond eKisting statements of them to make any kind of prediction at all. 
In terms of the robustness of the models that psychologists have proposed 
for the way in which people understand language and the way in which they store. 

i 

the results of that understanding, metaphor could pose some quite serious 
problems. For example propos i t ional models^ which are characterized by the 
representation of all knowledge and comprehended sentences as propositions 
(e,g, Anderson and Bower, 1973; Kintsch, 197^)* seem to be forced to treat 
metaphors as semantic aaomalies. In fact Kintsch goes to far as to suggest 
that semantic anomaly is a necessary condition for something's being a metaphor. 
Inevitably^ this leads to an impasse- how to distinguish metaphor from 
'^genuine'' semantic unacceptabi 1 i ty. Such theories seem to be hampered by their 
reliance on too rigid a notion of word meaning (seej for eKample, Anderson and 
.Ortonyi 1975) and this constraint is likely to lead to an overhasty characterlza 
■tion of input sentences as being semantlcally anomolous- The representation 
of word meanings In such models simply fails to permit the kind of fleKibility 
that would be required to make sense of a metaphor. In any event, models of 
this type, .were they to attempt to make sense of metaphors, appear to require a 
two stage process. The fi rst stage would involve an attempt to impose a literal 
meaning on the input sentence, wh tch, presumably , would fail. The second stage 
would involve an attempt to "recover/' from the "error," The only psychological 
aScount of this process that has been offered Is that of Kintsch who proposes 
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that the anomalous input string be coverted into an explicit comparison. 
This proposal has some merits, but it again runs Into the problem of dis- ' 
tlngulshlng genuine metaphors from mere nonsense or falsehoods* 

Ah alternative representational arrangement is that advocated by schema 
theorists (see, Minsky, 1975; Schank, 1975; Rumelhart and Ortony, 1977), At 
least In some versions of th I s approach , knowledge Is represented In a rather 
more flexible manner than in propos I t lonal models. Whereas In proposltlonal 
models word meanings are represented as propositions about the *'core'^ meaning. 
In schema theory what gets represented Is knowledge associated with the things 
to which words refer. Thus, what a schema contains is not so much information 
about what Is necessarily the case, but information about what Is usually or 
normally the case. For example, in a proposltlonal model the meaning of a 
word like * 'cow'* Is pretty much eKhausted, In the best Ar I stotel i an t rad 1 1 Ion 
by a statement of Its species "and differentia. Thus, a cow Is a mature female 
of cattle. By contrast, the schema for ''cow'' would include a great deal of 
information people have about cows; that they are domesticated, provide milk 
etc. The structure of a schema is of a series of variables together with 
relationships between them. Whereas there are constraints on the values that 
the variables may take, these constraints are rarely absolute, although some^ 
values are more typical than others. This kind of representational system 
appears to offer greater flexibility for matching Incoming information to 
previously stored knowledge, and'^wlth this flexibility comes a better prospect 
for dealing with non=Hteral uses of' language. The effect of a metaphor would 
be to change the shape of the range of values that variables within a schema' 
ean and do take on. The metaphorical Interpretation would be achieved by 
finding that schema or those schemata which matched the Input changes In 
variable ranges was the least. 
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Proposi tional modeli and schema-based models might handle the cqmprehen- 
B\on of metaphors In rather different ways- the first requiring some kind 
of special processing, the second^ perhaps not* There Is another class of 
theory which might make yet different predictions* The theories In question 
are not really Incompatible with either of the above types* We refer to the 
so-called network theories (e.g,, Quill Ian, 1968| Collins and Quill ian, igSg, 
1972; and Collins and Loftus, J975)* Network theories can be regarded as being 
more process-oriented than structure-oriented. They say little about the 
internal structure of the concepts which constitute the nodes of a semantic . 
network, preferring to concentrate on the consequences of a spreading activa- 
tion mechanism for '^moving about'' within that network. Thus, a network theory 
Is compatible with, for example , a schema theory, since the nodes could repre- 
sent schemata. In any event, network theories or at least the spreading activa 
tion processing aspect of them, could make yet different predictions about the 
processing of metaphors. The basis of the spreading activation process is the. 
notion of an "Intersection,'' namely, a concept which is associat i vel y connected 
and, consequently, activated, from two or more of the concepts In the Input 
^ string. The intersection has to be semantical ly "close" to the originating 
nodes so as to prevent the situation in which every node in the network counts 
as an Intersection for an arbitrary pair of originating nodes. Such a mech- 
anism seems rather well suited to handling metaphor. This Is because it. 
would permit the ground of the metaphor to be determined by the Intersection 
or intersections arising from activation spreading from the topic and the 
vehicle. The Incompatible aspects of the two, namely those aspects of the 
topic and vehicle which jointly gave rise to the tension, would be much less 
likely to result In an i ntersectjon * Thus, spreading activation seems to offer 
the prospect of a fal rly automatic way of determining the ground of a metaphor 
. without invoking all the irrelevant aspects of it. It may be that these 
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observations amount to little more than that the vaguer the theory , the more 
likely is It to be able (in principle) to handle metaphors. This is probably 
true. Nevertheless, it is* difficult not to speculate as to how various theor- 
etical orientations might deal with the problem. 

How these various theories are to deal with metaphor must depend on the 
facts; facts which have yet to be determined* We need to know much more than^ 

0 

vye do now about what happens when people process figurative language. We need 
to know whether metaphors take more time to process, we need to know how con- 
text interacts with processing time. Is the processing of "dead" metaphors 
and of idioms different from the processing of creative, novel metaphors?^ 
There are many other questions.' But to adequately Investigate such issues re- 
quires a more powerful experimental paradigm than Is currently available. For 
one thing, ft requires a paradigm thai permits the comparison of metaphorical 
with literal uses. Such a paradigm has been developed by the first two 
authors and their collaborators and will be outlined in the next section. 

If the study of metaphor is important In cognitive psychology i t is no 
less important in education; Tht most trivial reason for this Is that educa- 
tion is largely concerned with the acquisition of knowledge through the med i urn 
of language. If metaphor Is a ubiquitous 1 I nguistic phenomenon, then knowing 
how metaphors are processed, and what constraints exist on their comprehension, 
is part of understanding the learning process. However, there are more profound 
ways In which metaphor is of conGern In, education , reasons concerned with peda- 
gogy and radical conceptual change. In discussing the role of metaphor In 
education,. It is necessary to broaden our notion of metaphor somewhat.^ For al- 
though metaphors occur in instructional materials and In Instructional dialogue 
at the level of Individual sentences, the real ly crucial role they play is in 
systems. We might call them eKtended metaphors, or analogies, or even models. 
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It is common knowledge that It is easier to understand new things If 
they are cast In terms of old. In the field of developmental psychollngufs'^ 
tics this fact has been expressed by Slobln (1971) in terms of the princlpiei 
"New fprms ffrst express old functions, and new functions are first expressed 
by old fbrms*" Apart from the fact that this principle in Itself Is consistent 
with the generation of metaphors by chMdreni It seems to be a general principle 
of learning. It follows that the manifestation of the principle will occur 
through a process which in some way compares, explicitly or Implicltlyi the. 
old functfon lerved by the old form and the new function served by It. One 
of the ways In which such comparative relationships can be drawn out Is by 
the use of metaphors, similes, analogies and models, ' , . 

It would be a mistake to restrict one/s concern with the role of meta- 
phors In learning to the learning of subject matter. There are more global, 
e^dt^cat ional processes In which metaphor plays an Important role. Petrle 
(1976) discusses these Issues when he talks about problems of interdisciplinary 
work, particularly In the context of the problems posed by the fact that dif- 
ferent disciplinary orientations gave rise to different ways of perceiving 
the same phenomena. Petria claims that the reason for this Is that different 
disciplines prasuppose different "cognitive maps*" by which he means "the 
whole paradigmatic and perceptual apparatus used by any given discipline. 
This Includes, but is not limited to, basic concepts, modes of Inquiry, ' 
problem definition, observational categories, representation techniques, stan- 
dards of proof, types of explanat Ion, and general Ideas of what constitutes 
a discipline" (p. 11). He argues persuasively that the key pedagogical tool 
for bridging disciplinary gaps Is metaphor, conceived of in the same broad 
way in which we do herep * 
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We are of the opinion that good research could contribute to a better 
understanding of the nature and role of metaphor in human thought. Our view 
has suggested that little good research has been done and that at least one 
of the reasons for this is that there is not aval 1 abl e at the moment a theoreti- 
cal account of the nature of metaphor which can be fruti fully employed in 
psychological and educational research. If this review is to make a positive 
contribution, we hope it will do so by pointing to a possible vmy of allevi- 
ating this def iciency, f 

An approach to the., study of metaphor . The cognitive psychologist i-s 
concerned with when and why people use metaphors p when and how they understand 
them, and how the processes presumed to underlie their use and comprehension 
differ from and are related to those processes involved in the comprehension 
of literal uses of Isnguage, 

The solution to these problems do not lie in diagnosingp or attempting 
to diagnosej pecullari t ies j such as semantic anonaly^ in the surface structure 
of an utterance,. It is for this reason that Klntsch (197^) fails to find an 
adequate solution. It simply is not the case that all metaphors^ are seman- 
tical ly anomalous , consequent 1 y J semantic anomaly cannot possibly be a neces- 
sary condition for something's being a metaplior. 

The most compelling fact which Kintsch and many others have Ignored is 
that many metaphors are semantical ly perfectly well formed sentences. Con- . 
siderj for example, our final sentence of the lajt complete section (p, 36), or 

. (1) Regardless of the danger^ the troops marched on. 
It is a perfectly normal English sentence, and Is certainly not semantical ly 
anomalous* What determines whether it is a m^ataphor or not Is the conteKt in 
which It IS used. In the conteKt of an army marching to battle It Is likely , 
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to require a literal Interpretation. But In other conteKts It Is not. For 

example, consider its rore In (2): 

(2) The children had been annoying their teacher all morning^ 
and she was becoming Increasingly I rrltated by their unruly 
behavior. She simply did not know how to stop them climbing 
on the chairs and tables and throwing all manner of objects 
about the room. She decided to threaten to punish every one 
of them if they did not stop. As loud as she could,, she 
^ shouted her warning. She would make them all stand outside 
in the rain. Regardless of the danger, the troops marched 
on, 

In the context of the school teacher and her problem, the entire sentence 
(l) IS a metaphor. It is not really a case of a word of phrase being applied 
to an object it does not literally denote, for nona of the substantive words 
literally denote their usual objects or concepts. Standing In the Tain Is 
hardly a danger, there are no real troops and there is no real marching. 
But surely one cannot argue, as Kintsch wants to, that because (I) is not 
semantical ly anomalous It Is not a metaphor. The Importance of the fact that 
metaphors need not be semantlcally anomalous has not been totally overlooked. 
It Is implicit In Perrlne's (1971) four categories of metaphor* In his fourth 
category, Perrlne argues that both the topic and the vehicle are implicit, 
Perrine does not explicitly discuss the role of semantic anomaly In metaphor. 
On the other hand both Reddy (1969) and Van Dijk (1975) emphasize the fact 
that It Is not necessary for metaphors to be semantlcally anomalous, 

Raverting to our example, what makes (1) a metaphor Is not that It Is 
semantlcally anomalous, but that It is pragmatically, or contextual ly anomalous* 
The metaphorical meaning of, say, (1), Is related to certain Implications of 
Its literal meaning, for whatever the literal meaning of (l) is, its meta- 
phorical meaning In the context (2) will be those contextual ly relevant salient 
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components of its literal meaning which do not conflict with the context. 
For aMamplep one implication of the literal meaning of (1) Is that a group 
of people continued doing what they were already doing without concern for 
the consequences. Another, Is that these consequences were undesirable, and 
another that the people were aware of this, but stubbornly unconcerned, and 
so on. ' 

The selection of salient aspects of the literal meaning of a* metaphor 
which are not incompatible with the context is referred to as a process of 
tens ion el Iminat ion in Ortony (1975). In the case of a metaphor such as (1) 
in (2), the tension is caused by the i ncompat i btl I ty of the 1 I teral i nter- 
pretation of (1) and the context In which it occurs. The notion of meta- 
phorical tension is Just as applicable to semantically wel 1 -formed sentences 
^^llke (l) as It is to semantically anomalous sentences such as (3) which 
constituted the prototypical metaphor for early research, 

(3) The ship plowed the seas, 
In both cases, (1) and (3) i comprehension seems to require the elimination 
of aspects of the meaning of expressions that when interpreted literally give 
r I se to tension* ^ 

Perhaps we should now try to reformulate a definition of metaphor. A 
first condition for something's being ametaphor appears to be that it is 
contextual ly , or pragmatically anomalous . This means that If it is inter^ 
preted literally, It fails to fit the context. This allows (1) to be a meta- 
phor in the context of (2), while excluding It in those <:ases where it is 
literally i nterpretafale. Consequently what is a metaphor Is not a sentence, 
but a token. of a sfntence or an utterance. The contextual anomaly condition 
also allows us to Include (3) since it will fall to fit with almost all 
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conceivable contexts. Now while the pragmatic anomaly condition Is a neces- 
ary conditions it Is not a sufficient condition for it failes to eKclude casi 
such as ik) which are unresolvabla semantic anomalies: 

{k) Regardless of the wavelength, some anger programmed the 
bus sandwich. 

It might be argued that ih some possible context (4) could bemused as a 
metaphor, or even literally, and if this Is Indeed true then one would not 
want to exclude ft. But, for the sake of argument let us suppoie that (4) 
is unresolvable as a semantic anomaly. This suggests a second condition, 
namely, that for something to be a metaphor it must be possible, in principle 
to eliminate the tension. It seems, then, that we have two condftlons which, 
taken together, are necessary and sufficient for a linguistic expression to 
be a metaphor* The expression should be contextual ly anomalous, and the 
metaphorical tension must be In principle elimlnable. These conditions ought 
probably to be elaborated in terms of the speaker's intentions. One might 
for example claim that for a speaker to intend to utter something methaphorl'^ 
cally he must believe that both conditions hold. If he doesn't, he still 
might produce a metaphor, but by accident. It would be an accident. In the 
sense that a hearer may wrongly attribute to the speaker certain Intentions 
which he never had, consequently communication may break down, ' 

The two important components of metaphor in this view become the con- 
textual or pragmatic anomaly aspect, and the tension el iminat Ion aspect. 
The former can be handled at the theoretical level b/ invoking a Gricean 
analysis of the violation or apparent violation of conversational rules 
subsumed under the cooperative principle (see Grice, 1975). The latter has 
been discussed in Ortony (1975), 
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With this view of metaphor ft fs possible to. conduct empirical research 
that prov Idas adequate controls* One can Invest i gate the comprehension of 
metaphors using a variety of dependent measures while controlling for surface 
itructure characteristics. This can be done by comparing performance using 
a target item when its preceding context induces a 1 iteral Interpretation to 
the same target when the context induces a metaphorical intirpretatlon. One 
can also control for meaning since it Is much easier to generate a literal 
paraphrase of a whole-sentence metaphor than it is of a part-sentence metaphor 
(compare the ease of generating a literal equivalent of (1 ) as opposed to Cj), 

Whether or not whole-sentence metaohors are easier or more difficult to ' 
understand than part-sentence metaphors is a question which cannot yet be 
answered. But our feel ing is that much more can be learned using whole-sentence^ 
.paradigms and that that is the^ place to start. 

■ i ■ 

As our review has showns many theorists believe that metaphors are 
(intt/nded to suggest) comparisons* The account that we have jgiveni suggests 
that the role of comparison. Is In the tension elimination process itself. 
Undoubtedly some metaphors are intended by their authors to focus on compara- 
tive aspects, but others may be vehicles for understanding things In new ways, 
or for expressing what Is literally Inexpressible. In such cases comparison 
may be better regarded as the means of comprehension rather than the purpose 
of !t. In any event, invoking comparison to explain metaphor has Its own 
problems* For one must distinguish between literal comparisons and non-literal . 
comparisons and that problem is as difficult as any. 
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We have seen that reseirch^ into the comprehension of metaphor leaves 
something to be desired, and we have suggeited that an Inadequate definition 
or theory of metaphor Is to some extent, to blame for this. In an effort to 
contrfbute to the solution pf this dlffiQulty we have suggested an approach 
to research into the comprehension of metaphor, and along; with that, we 
suggested a general purpose def In It ton , Before finishing, a few additional 
remarks are necessary to place our definition of metaphor In perspective* 

It will be recalled that two major approaches to the theory of metaphor 
were discussed the comparison theory, and the interictionist theory. In 
addition reference was mpde to the substitution theory. We took the position 
that the comparisqn theory was inadequate i f interpreted as meaning that all 
metaphors are (intended as) comparisons. Furthermore it was suggested that 
since some comparisons can only be conceived of as non-literal, the comparison 
view falls to explain the non-literal aspects of metaphor. Consider the fol- 
lowing metaphor* ' , • 

(5) Abdul -Jabbar Is professional basketball's Sears building. 

Here it Is assumed that Abdul -Jabbar f s the tallest player In professional 

basetball, and presum.nble this is what someone uttering a token of (5) would 

be meaning to assert. But If this comparison i s taken^ta .MJthfi.JmplL^^^^^^ 

"meaning*' of (5) then it is presumably equivalent In meaning to the simile (6) i 

^ (6) AbduHJabbar (the professional basketball player) is like the 
Sears building, 

The point that needs to be emphasised Is that (6) is not a literally true com- 
parison, for the topic and vehicle are more dissimilar than' thev^ are similar* 
A literal compar! son might be something like (7) where the topic and vehicle 
really are similar. 
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(7) The Hancock building Is like the Sears building. 
Now it is of course true that the extent to which these comparisons are 
appropriate (and are true) depends on the context In which they are used, but . 
taken literally (6), is still a non-^literal comparison when compared with (7). 

The point of this discussion^ is to emphasize that In cases where meta- 
phors really are comparisonSs the comparisons themselves need to be accounted 
for in terms of a theory of non-literal uses of languages since those comparl^ 
sons will often by non-literal ones, _ ^ 

Perrine (1971) is one of the few theorists to have proposed a viable 
classification of metaphors. As discussed earllerj his fourfold classffica^ 
tton is based on the explicit or Implicit occurrence of a metaphor's topic 
and vehicle* ,We suggested In discussing the '^eureka'- aspect of the inter- 
actlonist view that It was perhaps related to a comprehender's discovery of 
the Implicit components of the metaphor* Our definition of metaphor as tension 
resolvable contextga 1 anomal y Is consistent with Perrlne's classification in 
that the implicit elements have to be determined largely by the context. In 
those cases of metaphor where the topic and vehicle are explicitly stated, 
the contextual anomaly results solely from the fact that a literal Interpre- 
tation is false or nonsensical, and this Is true for explicitly non-literal 
comparisons, i.e,, simileSi as well. In this way, we see our definition 
as providing a basis for distinguishing metaphors from literal uses of Ian- 

if 

guage, In such a way that a taxonomy oi different types is compatible with It, 

The paradigm we have suggested for pursuing research In the area seems 
spited to Inviestigating metaphors in Perrlne's fourth category where both 
topic and vehicle are implicit It also seems appl 1 cabl e to his second cate- 
gory wherein the topic is Implicit and tha vehicle Is explicit. Perrine's first 
category is probably better handled by investigating the similes derivable 

X9 ■ ■ 
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from the metaphors. Only the third category remains. It might be better 
to leave their study until the more tractable types have been studied. 

The psychological study of metaphor is about to ripen. Its fruits 
promise to be useful both theoretica11|s in psychol ingulstics, and prac- 
tically, In education. It is to be hoped that this review can contribute 
to the ripening of that study* 
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